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(54) LIQUID CRYSTAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device capable of executing a 
uniform full color display without causing any vertical luminance sag. 
SOLUTION: A black display frame period performing a whole black display is provided 
between a frame period displaying a prescribed primary color among redgreenblue and 
the frame period displaying another primary color among next redgreenblue by a timing 
controller 14and a backlight 4 is lighting color switch lighted making the period of two 
frames much of the black display frame and the primary color display frame one cycle. 
Thusa primary color image display and a black display are displayed by vertical scan 
write-in alsoand all display times of even respective pixel lines on any positions are 
equalized. 



CLAIMS 



[Claim(s)] 

[Claim l]Pinch a liquid crystal to a substrate of a couple which counters characterized by 
comprising the followingand. A liquid crystal panel which arranged an information 
electrode and a scanning electrode on a substrate of said couple at matrix formA liquid 
crystal device which have red allotted behind this liquid crystal panelgreenand a back 
light in which **** primary color luminescence is possibleand said liquid crystal panel is 
driven with sequential redgreenand a **** primary color image signal said whole 
frameand carries out lighting colour switching lighting of said back light synchronizing 
with said each primary color image signal. 

Said reda frame period which displays primary color predetermined [ of green and the 
blue ]. 

Provide a black display frame period which performs a full black display between frame 
periods which display said next red and primary color of others of green and the blueand. 
A colored presentation control means which carries out lighting colour switching lighting 



of said back light by making a period for two frames of said black display frame period 
and a primary color display frame period into one cycle. 

[Claim 2]The liquid crystal device according to claim 1 wherein said colored presentation 
control means forms said primary color display frame and a black display frame by 
writing in said each primary color image signal and a black status signal one by one along 
with said scanning electrode. 

[Claim 3]The liquid crystal device according to claim 1 or 2wherein said colored 
presentation control means makes equal said black display frame period and a primary 
color display frame period. 

[Claim 4]Black status signal voltage on which said colored presentation control means is 
impressed to said liquid crystal during said black display frame periodThe liquid crystal 
device according to claim 1 characterized by making a primary color image signal level 
impressed to said liquid crystal during [ said ] the next primary color display frameas for 
a front stirrup of this black display frame periodthe absolute value serve as reverse 
polarity equal in all the pixels. 

[Claim 5]The liquid crystal device according to claim 1 or 4wherein said liquid crystal is 
a ferroelectric liquid crystal in a monostable mode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention is provided with a liquid crystal 
paneland the red allotted behind this liquid crystal panelgreen and the back light in which 
**** primary color luminescence is possible about a liquid crystal deviceand relates to 
what performs a colored presentation by performing a RGB primary color image display 
by sequential [ for every frame ] serially. 
[0002] 

[Description of the Prior Art]A liquid crystal is conventionally pinched to the substrate of 
the couple which countersand there is a liquid crystal device provided with the liquid 
crystal panel which arranged the information electrode and the scanning electrode on one 
side of the substrate of a couple at matrix formand the red allotted behind this liquid 
crystal panelgreen and the back light in which **** primary color luminescence is 
possible. 

[0003] And in such a liquid crystal deviceas indicated by JPS63-41078Bfor example What 
is called a color filter less liquid crystal panel is driven by every frame and sequential for 
every primary color image signal of R (RED)G (GREEN)and B (BLUE)and it is made to 
perform a color image display by illuminating a liquid crystal panel by each colored light 
of RGB from a back light synchronizing with it. In the latest examplewhat applied the 
same system to the ferroelectric liquid crystal display panel is indicated by JPH6- 
222360AJPH8-27453Betc. 
[0004] 

[Problem to be solved by the invention]Howeverin order for the liquid crystal panel to 
turn the scanning drive down from the top one by one for every horizontal line generally 



in the conventional liquid crystal device of such compositionWhen each RGB 
illumination light was simply changed for every frame like beforeand display time 
differed for every pixel line according to this up-and-down scanthere was a problem that 
luminosity nonuniformity (up-and-down luminosity sag) will occur. 
[0005]In order to lose this up-and-down luminosity sag thoroughlyAlthough what is 
necessary is just to make time after the writing of all the frames is completeduntil the 
writing of the following frame starts into effective display timeln this casethis effective 
display time becomes a thing equivalent to a vertical blanking periodthere is a limit in 
setting this up for a long timeand although a light filter becomes unnecessarythere are 
other problems that sufficient luminosity of a display is difficult to get. 
[0006]Thenit is made in order that this invention may solve such a conventional 
problemand it aims at providing the liquid crystal device whose uniform full color 
display without an up-and-down luminosity sag becomes possible. 
[0007] 

[Means for solving problem] To a thing provided with the colored presentation control 
means which makes the period for two frames of said black display frame period and a 
primary color display frame period both this inventions with one cycleand carries out 
lighting colour switching lighting of said back light. Pinch a liquid crystal to the substrate 
of the couple which counters characterized by comprising the followingand. The liquid 
crystal panel which arranged the information electrode and the scanning electrode on the 
substrate of said couple at matrix formA liquid crystal device which have the red allotted 
behind this liquid crystal panelgreenand a back light in which **** primary color 
luminescence is possibleand said liquid crystal panel is driven with sequential 
redgreenand a **** primary color image signal said whole frameand carries out lighting 
colour switching lighting of said back light synchronizing with said each primary color 
image signal. 

Said redthe frame period which displays primary color predetermined [ of green and the 
blue ] . 

The black display frame period which performs a full black display between the frame 
periods which display said next red and the primary color of the others of green and the 
blue. 

[0008]This invention forms said colored presentation control means by writing in said 

each primary color image signal and a black status signal for said primary color display 

frame and a black display frame one by one along with said scanning electrode. 

[0009] As for this inventionsaid colored presentation control means made equal said black 

display frame period and a primary color display frame period. 

[0010]Black status signal voltage on which said colored presentation control means is 

impressed to said liquid crystal during said black display frame period as for this 

inventionA primary color image signal level impressed to said liquid crystal during 

[ said ] the next primary color display frame was madeas for a front stirrup of this black 

display frame periodfor the absolute value to serve as reverse polarity equal in all the 

pixels. 

[001 l]This invention is characterized by said liquid crystal being a ferroelectric liquid 
crystal in a monostable mode. 

[00 12] A frame period which displays red and primary color predetermined [ of green and 




the blue ] in a colored presentation control means like this inventionProvide a black 
display frame period which performs a full black display between frame periods which 
display the next red and primary color of others of green and the blueand. By carrying out 
lighting colour switching lighting of the back light by making a period for two frames of 
a black display frame period and a primary color display frame period into one cycleBoth 
a primary color image display and a black display can be displayed by up-and-down scan 
writingand even if it is each pixel line of what kind of positionall the display time can be 
made equal. 

[0013]this invention — like — a colored presentation control means — a write-in drive of 
each picture signal — the time - all the pixels — setting. Black status signal voltage 
impressed to a liquid crystal during a black display frame periodand a front stirrup of a 
black display frame period During a next primary color display frame periodWhen 
making it a primary color image signal level impressed to a liquid crystal become equal a 
relation of reverse polarity in the absolute valuea remains DC voltage ingredient can be 
prevented from remaining in a liquid crystal. 
[0014] 

[Mode for carrying out the invention] Hereafteran embodiment of the invention is 
described using Drawings. 

r0015] Drawing 1 is a figure showing composition of a liquid crystal device concerning 

an embodiment of the invention. In the figure 1 is a liquid crystal device and this liquid 

crystal device 1 is provided with the following. 

The liquid crystal display panel 2 which does not have a light filter. 

The back light 4 which has the surface state luminescent surface 3 which emits light with 

R(RED)G(GREEN)B(BLACK) each primary color to the back side. 

[0016]Herethis liquid crystal display panel 2 consists of active-matrix compositionand a 
ferroelectric liquid crystal in a monostable mode which is a high speed response liquid 
crystal is used as a liquid crystal (henceforth referred to as FLC). this FLC - response 
speed — speed of response of a level near a level scanning interval quick (hundreds of 
microseconds - several ms) usually (based on a composition pixel numberdriver 
voltageetc. of a panel) — an owner — the bottom is a thing. 

[0017]On the other hand drawing 2 is a sectional view of the liquid crystal device land 
they are the substrate 5a of a couple with whichas for 5athe confrontation electrode glass 
substrate of the liquid crystal display panel 2 countersandas for 5ba TFT glass substrate 
and 6 these-counterand FLC pinched among 5b in the figure. Herethe scan line electrode 
and the information line electrode are formed in TFT glass substrate 5band the pixel 7 
which comprises TFTa picture element electrodeand auxiliary capacity is further formed 
in these intersections. 

[0018]FLC6 of each pixel 7 ~ these TFT(s)a picture element electrodeand auxiliary 
capacity — what is called — an active-matrix drive is carried out. In drawing 2 the 
scanning drive of the liquid crystal display panel 2 is carried out one by one toward right- 
hand side (arrow S 1 direction; considerable from drawing 1 to the bottom) from left-hand 
side. 

rOO 19] Drawing 3 is a sectional view (liquid crystal display sliding direction cutting) 
showing the structure of the back light 4 of the liquid crystal device land this back light 4 
is using four RGB eacha total of 1 2 primary color fluorescent lamps (cold cathode tube) 



31R31Gand 31BU ditch type diffuse reflection plate 32and the diffusion board 33 as the 
base element. 

[0020]Heresince the four RGB primary color fluorescent lamps 31 R31Gand 3 IB are 
arranged for each every primary colorcolour switching type RGB primary color surface 
state luminescence of them is attained by the light reflex of the diffuse reflection plate 32 
and the diffusion board 33and dispersion operation by turning these [ four ] on at a time 
one by one for every color collectively. 

[0021]By the wayeach of these RGB primary color fluorescent lamps 31R31Gand 31BAs 
shown in the figureit has the colour switching light circuit 40 which comprises the 
inverter 42 and the high pressure switch 4 land has come to be able to perform colour 
switching operation of a back light arbitrarily with the timing control signal from the 
timing controller mentioned later. In such compositionsince the inverter 42 should just 
change the high pressure switch 41workingit becomes possible also for the load change 
of an inverter little high-speed to lighting color change it. 

[0022]On the other hand drawing 4 is a figure showing the composition of the drive 
system which drives the liquid crystal display panel 2 and the back light 4and in the 
figure 1 1 is an information line driver and transmits an image display signal to each pixel 
7 through the information line electrode 22. 12 is a scanning line driver and drives each 
TFT23 on a scan line through the scan line electrode 21 . 

[0023]The liquid crystal driving signal generation circuit which generates the liquid 
crystal driving signal which 13 mentions later 14 is a timing controller which is a colored 
presentation control meansbeing based on the control signal from this timing controller 
14 — each horizontal line pixel (one pixel row horizontally located in a line) of the liquid 
crystal display panel 2 - the scanning line driver 12 — the scan line electrode 22 and 
every — the scanning drive being carried out one by one through TFT23and. Each image 
display signal is supplied to each information line electrode 22 of each horizontal line 
pixel via the information line driver 1 1 . 

[0024] Synchronizing with such image display signal writing operationthe back light 4 is 
also switched to the luminescent color corresponding to this write-in image display signal 
(primary color) by the colour switching light circuit 40 so that it may mention later. 
[0025]The clockthe control signaland temperature control signals which are added from 
the outside shown in the figure are a thing from the multiple-unit-control circuit centering 
on unillustrated MCU (control microcomputer). About a digital RGB picture signalit is a 
primary color image signal after the serial conversion with a personal computer and video 
equipment which is a thing from an unillustrated interface circuit tooand performed read- 
out from a picture frame memory in order of RGB for every frame. 
[0026]By the wayin the drive system of such compositionthe scanning line driver 12 
carries out the scanning drive of each horizontal line pixel of the liquid crystal display 
panel 2 one by one through the scan line electrode 22 and each TFT23 with the control 
signal from the timing controller 14 first. And the information line driver 1 1 supplies 
each image display signal to each information line electrode 22 of each horizontal line 
pixel suitably simultaneously in this case. As a resultan image display signal level is 
supplied to each picture element electrodeand the response and display action of a liquid 
crystal corresponding to this happen. 

[0027] Synchronizing with such image display signal writing operationthe back light 4 is 
also switched to the luminescent color corresponding to this write-in image display signal 



(primary color) by the colour switching light circuit 40. 

[0028]Nextit explains in more detail about the method of driving such a liquid crystal 
device 1. 

[0029]The drive system of the liquid crystal display panel 2 with the control signal etc. 
which are inputted from the information line driver 1 lthe scanning line driver 12the 
liquid crystal driving signal generation circuit 13TFT23and the timing controller 14. As 
shown in drawing 2 the scanning drive of each pixel 7 is carried out one by one toward 
right-hand side from left-hand sidebut the write-in scan of a black status signal (it is a 
thing using the feature in the FLC mode used in this embodiment of a black status 
signaland mentions later for details) is first performed by one frame one by one for every 
horizontal picture element line. Nextthe write-in scan of R primary color image signal is 
performed by one frame. 

[0030] the next — black and the next ~ G primary color and the next — black and the next 
— B primary color — while repeating a black display and a primary color image display 
for every [ .... and ] frame — serial - every ** frame — RGBRGB ... and a color order — 
nexteach primary color image signal is written in. 

[0031] And synchronizing with such a frame sequential drivethe back light 4 is also 
turned on one by one by the primary lights corresponding to each RGB primary color 
image signal under liquid crystal display panel drive. For examplethe black display image 
of the previous frame expresses with drawing 2 signs that it is rewritten by G primary 
color imageand the back light 4 is also illuminating with G light. 
[003 2] Drawing 5 is a timing chart of the image display by the writing of each primary 
color image signal of such a liquid crystal display panel 2and a black status signaland the 
lighting colour switching of the back light 4. As shown in this figurethe back light 4 
changes the lighting color one by one so that same color luminescence may be carried out 
with the primary color of this primary color image display synchronizing with this by 
making two frames of the black display by the black status signal writing to the liquid 
crystal display panel 2and a primary color image display of that next into one cycle. In 
this examplethe frame period is set as 360 Hz (that isl/360 sec) of 6 60-Hz usual times. 
[0033]In this embodimentas mentioned alreadybefore carrying out the seal of approval of 
the primary color image signalthe seal of approval of the black status signal is carried 
outbut FLC is reset by this signal (it is return of home POJISHONHE of a liquid crystal 
elementand becomes a black display). 

[0034]By the wayin this embodimentas mentioned alreadythe monostable mode is 
adoptedbut the key map in this mode is shown in drawing 6 . Herein the figureP and A 
express the polarizer of cross Nicoland the analyzer's polarization direction. 8 expresses 
the FLC molecule typicallyand direction of the molecule in alignment with P will be the 
direction of a monostable state (home position)and it will be in a black display state. 
[003 5] And if the seal of approval of the write voltage Vw is carried out to this FLCan 
angle thetaa tilt will carry out an FLC molecule. Heresince this tilt angle thetaa is decided 
by balance of the spray elasticity of an FLC moleculeand the driving force by Vwit 
becomes Vw and-like-proportionally relations to a saturation value. Thereforetransmitted 
light intensity also has-like-proportionally relations mostly with Vwand it becomes 
possible to display the intermediate color of a shade with the value of Vw. 
[003 6] On the other handin order to lose the influence of the writing on the following after 
writingit is preferred to return an FLC molecule to a home positionandfor this reasonit is 



carrying out the seal of approval of the predetermined black display voltage Vr (an 
absolute value is equal at Vw and reverse polarity). Since it is monostableit is [ which is 
Vw ] more desirable to apply reverse voltage for returning early morealthough only off 
returns. 

[003 71 Drawing 7 indicates the relation of the optical response (transmitted light intensity) 
to it to be a liquid-crystal-voltages waveform in the active drive pixel in such a 
monostable mode. In the figurethe time-axis position which shows Vw on primary color 
image display-marks good voltageand shows Vr by black display-marks good voltage 
and t shows counterelectrode (solid electrode on opposite glass substrate 5a) voltage in 
voltageand is equivalent to liquid crystal seal-of-approval voltage zero. 
[0038]TG — a scan line selection periodi.e.every- ON period of TFT is expressed and the 
seal of approval of each signal level of Vw and Vr is carried out to the liquid crystal of 
each pixel during [ this ] TG. and since TFT will be in an open condition after the seal of 
approval of these signals is carried outthe voltage is mostly maintained to following Vw 
or Vr seal of approval (it calls at an approaching signal line strictlyalthough it is shaken 
and has influence of the spontaneous polarization of** FLC) It can be made small by 
designing the so-called driveability of auxiliary capacity and TFT more greatly. 
[0039] IF expresses the frame period and the black display period and the IF next period 
are made into the primary color image display period for the first IF period in this 
embodiment. And as mentioned alreadythe pair of a black display and a primary color 
image display is repeated in order of RGB. Herethe value of Vr has equal following Vw 
and absolute value of a frameand is set up become reverse polarity voltage. That isafter 
making the inversion signals of a primary color image signal into a black status signal 
and writing them in by one frameoriginal primary color image **** is written in and 
displayed. 

[0040]Therebythe effective VT product (effective voltage x time) concerning the liquid 
crystal layer of each pixel is thoroughly canceled in a black display period and a primary 
color image display periodand since the remains DC voltage ingredient which has 
adverse effects (seizure etc.) on a liquid crystal becomes that there is nothingthe 
reliability of display quality comes to improve remarkably. 

[0041] And an effective display period will be 50% (half) exactly as compared with the 
usual liquid crystal panel by taking the method of carrying out the scanning drive of a 
black display and the primary color image display one by one in this way. Thereforeas 
typically shown in drawing 8 as momentary image displayin the case of a primary color 
image display framea black display area exists at Vw seal-of-approval pixel line bottomlt 
changes to the primary color image display as Vw seal-of-approval line fallsand in the 
case of a black display framethe primary color image viewing area of a front frame exists 
at Vr seal-of-approval pixel line bottomand it changes to the black display as Vr seal-of- 
approval line falls. Thusthe black display area and the boundary of the primary color 
display flow toward the bottom from on the screen with the up-and-down scan drive of 
Vw and Vr. 

[0042]here — the pixel line on one of the upper beds of this black display area — Vw seal- 
of-approval (primary color image signal writing) position — similarly the lower end pixel 
line of this black display area supports Vr seal-of-approval (black status signal writing) 
position. And as mentioned alreadya primary color image display is performed for every 
primary color of RGB by ** frame sequential on both sides of a black display frameand 



while each primary color frame image also carries out an up-and-down scan before and 
behind that with the up-and-down scan of this black display area as a actual displayit 
changes to RGB sequential and goes. 

[0043] Drawing 8 is expressing and carrying out the moment the moment the black 
display is exactly rewritten by R pictureand G picture are rewritten by the black display. 
About drawing 2 although it is a sectional viewthe moment the black display is rewritten 
by G picture is expressed. Since it has set as 360 Hz as a frame period to have mentioned 
alreadyeven if such a black display and a primary color image display take place by 
turnsit has exceeded the flicker limit and faultssuch as a flickerare not generated at all. 
[0044]Thusin this embodimentthe black display area for one screen (one frame) exists 
exactly. And as the change of the colored light of the back light 4 was shown in the 
timing chart of drawing 5 when changing from a black display frame to a primary color 
image display frameit is changed to the lighting color of display image primary color and 
the same color. 

[0045]Thereforewhen the displaying condition for every scanning pixel line of that is 
expressed with a timing chartit comes to be shown in drawing 9 . That isin every pixel 
line positionthe display time of each primary color image will be one frame on a 
screenand the cross talk between each primary color frame image is not generated at all 
by existence of a black display for one frameeither. 

[0046] And by displaying both a primary color image display and a black display by up- 
and-down scan writing in this wayeven if it is each pixel line of what kind of positionthe 
very good full color display where all the display time becomes equal and which does not 
have luminosity nonuniformity (up-and-down luminosity sag) which was mentioned 
above is formed. 

[0047] On the other hand drawing 1 0 is a timing chart of a drive and responding operation 
of FLC6 of the liquid crystal display panel 2and the lighting colour switching of the back 
light 4 corresponding to it. Although this is the timing chart which observed one 
horizontal picture element lineit expresses collectively [ this ] many operations of a liquid 
crystal display panel and a back light mentioned already. 

[0048] Although a pair is accomplished as having mentioned a point to be warned already 
here with inversion signals of the primary color image signal with same Vr and Vw of the 
following primary color image signal of a black status signallt is straddling the primary 
color image display frame period and its next black display frame period as a certain 
primary color back light lighting period. Herein this wayabout having attained to even the 
following black display framea lighting period of a back light is indispensable in order to 
maintain a display period of a horizontal picture element line of a lower end part so that 
especially clearly from a chart of drawing 9 . 

[0049] About carrying out the seal of approval of the Vr whichon the other handhas the 
purpose of canceling the next Vw in DC with a black display before this Vw. Remains 
phenomena (electrochemical phenomenon etc.) which may be generated with a primary 
color image signal by which the seal of approval was carried out one frame before this Vr 
seal of appro valThere is an advantage of stopping almost influencing to this Vw writing 
that comes to the next by making inverted Vr seal of approval (accompanied also by 
liquid crystal element reset) which was made from the following primary color image 
signal (Vw). 

[0050]Howevereven if it uses frame drive of a relation (Vw and Vr) contrary to this 



embodiment of this effect being detailedand making reverse turn of Vr and Vw of making 
a pair in this wayand carrying out the seal of approval of the Vr of a DC cancellation and 
black display of this Vw after Vwthere is no big trouble. 

[0051]Each liquid crystal driving signal of Vw and Vr is generated in the liquid crystal 
driving signal generation circuit Band is the signal (voltage) which incorporated 
amendment of temperature compensating and a gradation characteristic peculiar to a 
liquid crystal by temperature control signals from MCUetc. based on a digital RGB 
primary color image signal inputted from the outside (refer to drawing 3 ). Both this Vw 
and Vr are supplied to each pixel through the same information line electrode 22. 
[0052]by the wayit explained until now — as — a black display and each RGB primary 
color image display — alternation — andalthough the effective display period serves as 1 
frame period per 2 frame periods by carrying out by frame sequential and displaying a 
full color image (50% of efficiency)In order that there may be no transmission loss by a 
light filtera luminosity (efficiency for light utilization) equivalent to the conventional 
liquid crystal panel is obtained syntheticallyand a uniform full color display image 
display of an up-and-down luminosity sag which is not is attained. 
[0053]Since the driving method which cancels a part for the DC voltage which starts a 
liquid crystal layer in a black display and each RGB primary color image display is 
takenThe writing state (Vw voltage) in a front frame does not influence the writing in the 
following framebut where a very good picture (especially animation) without what is 
called an afterimage and seizure is stabilized also in prolonged operationit can obtain. 
[0054] Although what is depended on the active-matrix structure and the active drive by 
TFT was used as a liquid crystal display panel in this embodimentFor examplealso about 
the liquid crystal display panel of simple mat Rix structure and a passive drive. It can 
completely treat in a similar manner by using FLC in an especially high-speed type or a 
mode etc. in which the frame period drive of at least 180-360 Hz is possible (speed 
several times the scan line of this frame frequency of this is required for the driving speed 
of a actual liquid crystal). 

[005 5] Although many RGB primary color fluorescent lamps are fundamentally put in 
order and constituted as a back lightas a fluorescent substance of each fluorescent lampit 
is preferred to use the thing of the afterglow for 1 or less ms type [ little ] as the putting- 
out-lights falling characteristic because of each primary color image inter-frame cross 
talk prevention. In constituting a back lightinstead of a primary color fluorescent 
lampeven if constituted with the same colour switching light circuitit does not interfere at 
all by using as a light source LED in which RGB primary color luminescence is possible. 
[0056] 

[Effect of the Invention] By providing the black display frame period which performs a 
full black display between primary color display frame periods according to this 
inventionas explained aboveand carrying out lighting colour switching lighting of the 
back light by making the period for two frames of a black display frame period and a 
primary color display frame period into one cycleBoth a primary color image display and 
a black display can be displayed by up-and-down scan writing. By thiseven if it is each 
pixel line of what kind of positionall the display time can be made equaland a uniform 
full color display without an up-and-down luminosity sag becomes possible. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The figure showing the composition of the liquid crystal device concerning 
an embodiment of the invention. 

[Drawing 2] The sectional view of the above-mentioned liquid crystal device. 
[Drawing 3] The figure showing the structure of the back light of the above-mentioned 
liquid crystal device. 

[Drawing 4] The block diagram showing the composition of the drive system which 
drives the liquid crystal display panel and back light of the above-mentioned liquid 
crystal device. 

[Drawing 5] The image display of the above-mentioned liquid crystal display paneland 
the timing chart of back light lighting colour switching. 

[Drawing 6"| The key map of monostable mode FLC used for the above-mentioned liquid 
crystal display panel. 

[Drawing 7] The figure showing the liquid-crystal-voltages waveform impressed to the 
above-mentioned FLCand its optical response waveform. 

fDrawing 8] The mimetic diagram showing the displaying condition of the moment there 
is the above-mentioned liquid crystal display panel. 

[Drawing 9] The timing chart of the displaying condition in each horizontal picture 
element line of the above-mentioned liquid crystal display panel. 
[Drawing 10] The picture signal writing of the above-mentioned liquid crystal display 
panela liquid crystal responseand the timing chart of back light lighting colour switching. 
[Explanations of letters or numerals] 

1 Liquid crystal device 

2 Liquid crystal display panel 

3 Surface state luminescent surface 

4 Back light 

5a Confrontation electrode glass substrate 

5 b TFT glass substrate 

6 Ferroelectric liquid crystal (FLC) 

7 Pixel 

8 Ferroelectric liquid crystal (FLC) molecule 
14 Timing controller 

21 Scan line electrode 

22 Information line electrode 

23 TFT 

3 1 RGB primary color fluorescent lamp 
40 Back-light-color change light circuit 
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jurats fconefe & *o3^fl!)f6ose*«sr 

ls-LXmtQ2 7 lx-Z*»<0»3M* 1 JRffl^: L 
ZWRi*v*?<( h*j{WT6Wy»*jS»rSeAa5- 

c t t r * » ass. 

^7 b-^&tf Aa*7 U-Zv£, ilEjiSWHcfto 
TW5W9E*fl(feBflMI9atfJlll«5Ml**»*atJC 

£fc«fcy»*rAc£*i»w:TABi*sii ekoba 

7 U-UflHI<K SuSBjSAlcaittltrn^Aa^fi^WE 
RJIttQt7 U-/x^Fa!cDHijXli^MIB^ea^7 
[s-UWStps i>IG»Afc&tt$h££i&BflHraBE 

tt<h&A £3tc LfcC t*1$«i-r*l|3awi 1 f31K©fc 

rnxmsi mmikit, roames 

A?AAE&*ttft£r AttftH 1 Xli4lBK©>8Al£ 

{Bo 

BW§«I8III4BWJ] 
[000 1] 

m. Mk ffftRfe5^RTiE&/tv73-r hfc*ffl?L w 
AftttlC R G B JK&HMftSii%&7 U-i*«©MI3fcTff 5 

[0 00 2] 

[6£*©&a5] ft*. ttfflrAHtfOMI3tAft&* 

£-7 k y *xttfcELfc»A/f*;i>£» c<d£b b b/\°*/u 

<D»»fcE;!r*lfc*> SSL WftHfelgftprtg&/W73 
-f ht*«*fc«A«IK?**. 
[0 0 0 31 *LT. EflDJ^&jttAKIlfciSlvni. 



km. HBTCR (RED ) , G (GREEN ) , B (BLUE) 0 
ftHfeBfltflWcffift L, ?ftlcnffi LT«A/ f*/U 
* / \" v 7 3 «f h 6 © R G B ©ft 6y6TJHW T 5 C (h ic 
«fey, *77-BP«3i*fT3J:3H:LTV*. ft 
ifi^Tttntt03&SC*3ttWttt*A«S/t*JUlcj6ffl 
Ltc*>(Db\ ft|S¥6 - 2 2 2 3 6 OftttflL 1$4i¥8 
- 2 7 4 5 3ftii«§lC|JB3*3tiTVA. 
[0004] 

•5 &$$©ft3fc©&B B Bi£MU:fcU7\ HttJcJt A/ 
fc46> fie*©J:5U:*ttlc7U-^SH:ftRGB!HW316 

zwvwxzms. ca>±Tx*+>icjscTftajif7 

^7§lcS*B$|tatfM&AE<>:K<£y$ASA3 (±T 
WS-7 7") L T L $ 3 £ l/> 3 MIHjjWft o fc. 
[0005] E ©±T»fi < TIC 

tts £7U-A©ft#&*tf*7Lfcft^ :^©7U- 

r fttfaii^ e » e o jtaas^int*sii7' 

rACfctettHIWfcy* *3-7-f ;l/*-tf*g£fc 
A fcttfo S «SO+»ft E A * *M#Ht^ <k ^ 3 fte© 
HSj£#ft&. 

[0 0 0 6] *ET\ *^lic:©J;3/SfiE*©Rg^ 
Mt^ft 7 ; U2j 3 -as^RTB t ASKASP«a0t 

[0007] 

®«Stc«A€»lfrAi:ftU:» Bul3-*t©S«lJ:1f$B 

mmmmm.wm^ v y ^x«icKLfc*A/<*/u 

T A<httlc, BuIBftJlfe®^I^^|5lSSLTB5iB/\*y 7 

K^jSWfe^y«!!K.^!)ii*-t!-AjgB B a^mT«oT. 

tulBSv Ak ff©3-6©m^©Hfe ; &^"rA7U-Z* 
^Palt, %0t9CAU ^ W©3^©fti©)lfe^a^T 

A7 \s-umf&t<»fflfr±wwm.7ji*vio mmmy u- 

i*JHIB*RW-*ift(c» WEA«m7U- l*fflli)£JK& 
a^7 U-ixJfflHi©2 7 U-^»©JBIB* 1 ^SS<»: L 
THulB/^y 7 5-f h AjjUTfiVDU SS^«"*-d:A*3- 

[0 0 0 8] aE*5-asiH»#a 

lis BulBl^fea^7 U-Z*Sy : lia/7 1 x7 MIB 
^Sm® (c>ti o T«*IMBftB[&llflMl#atf 



Best Available Copy 
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[ooio] $fc*»»«\ mBti^-m^um^m 

H^fl^lE^ Bttl«S7 U-LJSI1B©WX»4«<0 

[0011] $tc*mmt. wssHUis nftjet-K 
osiRiBttjtta ?s s c £ t * * t. 

[0 0 12] £fc*8BO<fc7£, a5-«KMW* 
B«a*£Af|jj*££#fc±TX*+ y 

[0013] s/- c **woj:3ic, *5-«^{wap^a 

7U-^WWfc $Alc9in$ft3J!%MH19HEJ: 

r « c <t ic * y s ssa d c a £9 e a 

otefSCttfT'**, 

[00 14] 

[00 151H1I4, *£tUlOftSliOJfc|glCfiS5;8A8 

l^&l^KAftCT/f*/l'2&, f-OWBflKCR (RED ) G 
(GREEN ) B (BLACK ) &m&fcT%9tTZMVi5%9im 

[0 0 16] CCT\ CO*A»R/t*/l/2«:, 77 x 

-r 7? h y y 7 zmmfr s* y * » a t lt ttsass 

«A?***»J6t- KOB«tt»A*^Tt^ 

(«*FLC£«fcS) o £&\ COFLClifSgXtl- 

KtfS< (SlS/i s~3Sms) , SSI* (/<*;l/0*« 
[001 7 ] — 0 2 $ A81 1 ORBBTft 

y, na»cj5^T» 5ai*-;$ B B B arxM**/i/2<Dttfii®e 

#7*Sfe 5 bttTFT#7*g«s 6tt:n6^ 
f 3-*tOg« 5 a . 5 b fflHCfiHfrSrftfc FLCT'$ 



[0 0 18] 7 O F L C 6 « s £tl6TF 

T\ 9JHI&, ffifl&SftlCJcy* ^*>«>5y , 7T-f7 r ? 
hy v7XK»*ft*J:?ic47Tl^5. ftJSv »Aft 
w/<*)U2W:» HUKfc^T. 56« (£ 

EPS 1 £|r] ; 0 1 O±frSTfcfflM0 Kfa&oTMHZ 

[0 0 19] B3tt, «A8B1©/W7"7-f MO*I 
jg^rifrMEl (*AHiB±T*lRl«]Bf) CO 
/to*7-T h4«RGB&4*, ft 1 2 *OKfeii7fc*r 

PffltSB) 3 1R, 3 1G, 3 1B<t, UitlMS 

[0 0 2 0] CCT\ RGB J^fetbtW 3 1 R , 31 
G, 3 1 Btt» &K6SlC4*-3oEB*ftTl**fc 

IC <fc y tttt£Mfi 3 2 <t ttfttt 3 3 t ©#5 WSKfttft 

ffiBtc* y fe«jy mxmcoR g B^feEtt^^Riigt 

[002 1] £C3T% CO&RGBJgfe£7fc*T3 1 
R, 3 1 G, 3 1 Bit. BtplC^Lfc^dlC, f 
£-4 2 £«EX-rv*4 1 fr6$£fe^y»*j5*Il2] 
»4 0mTJ3l ^a?-r57'TS>73>hP-7 

yt<D&W)ikfLVtfti?T*f*Z*5te1*"3TVZo a*5> 
C ©<»: -5 a^fiEtcfct^T fi, < >/ \"- ^ - 4 2 im® L 
/c$*T^E7'T-y7 c 4 1 *19D»J #A««W-PJ:l^Ci: 
<>/<-7-Ofe^iJ!) i fe'>a<)boitiiO^W 

fe^yg^.ft^.haSo 
[0 0 2 2] 04tt, ^ a ° B a^/\^/U2<!:/\"77 

Etcfci>T> i ittifa^-rvK^'T/^-Tfey. ita 

•7 -f 2 2 £ii C7HfllS3MI9^BilS 7 icfijH 
TSfcOTft*. «fc 121*^57 0^^/^-7 
S»Js j6*5-r>««2 1 ^SCT^S : 7l'y±0§T 

f t 2 3 *e»r S'boT**. 

[0023] * etc. 1 3tt&&T&majmmtt£. 

S7*S^<5>7"a> hP— 5-T*y» co^^rs 
VT'nvhn— 7-1 4^SOIWWl*tcA*Sf*» SA 
a^/ \°^>;l/ 2 ©S*T7 -f >iS^ (^^IrIIcM^ 1 Si 

S2 2»U f *T F T 2 3*aUT«*X**>ra»LT 

**T7-r>BBRo#iBa7-r>ma2 2 

IcttlWB^-f > 1 1 *7>LT*B««3M1^ 

[0 0 2 4] $/c> COJ:5*Si»a*fi#8*ji*Ift 
ftlcHiLT. ^xEf «*dlC/^y 7 h 4 *>fe«iy 



* 
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3 0 

[0025] wwzijizntcft$ifr£>mt>z>?a 

-So £fc, TV'^/URGBlj^l^co^TliAVliy 

»#s©t»©T»y» a«7u-.k/ty -#&©»* 

[0 0 2 6] <tC5T\ C©<!;3&4J|jg©Btt8££lt 
T\ *r*-rs>ya>hP— 5-1 4fr&4)ttMI* 

2 ©§7j<¥^ -r mm? << >w® 2 2 &tm t f 
©figs nwteiwi^oK^-r/^-i His §*¥7-r 
««-rSo *©isjr» sisflmKgitt&jMg^ttEtf 

[0027] * s ic» c © <t 5 ^a^a^i^s*^ 

[0 0 2 8] ^ic. c:©<fc-5^^ B B B^Bi©|g®)J*lco 

[0029] fflUECTS 2 ©BWRttltS^-f V K 
5-f/f-1 K iS7<>K7</M 2, SJMEfME 
^HB£BIB13« TFT2 3aif4"rs>ya>hP- 
7-1 4fr5A**ti*#J»fllWcJ:y» B2(csr 

<fc -5 tcsffl/^s tflwci^ifro T*a* 7 *mfcx** > 
«^ (*ftK©ra»teT«i*fc FLCi- K©i*a*w 

fflL/cHa^fi^©CtT^Us ttflliftiffirs) ©ft 

1 7l/-^fr5, «c, Rlgifeii® 

[0 0 3 0] *©*(4JS, 3W4Gfiife» &ttH, %l*B 
JSfe • • • • 1 1 7 U-^SlCHa^t JjKfeiI«85*£ 
»yiiLfttfS, BM0ijn(C||7 R G B R G 

B • • • £feH&lc&liKfe®®{t#£8#&/uT*^<. 

[003 1] ZrLZy Z.<D&?%.7 
m LT/\*'> 75-< h 4 1, i$ a B B ^M**/l/|giS*©&R G 

*ftjlSftTV<tt?£SLTa3y» /W77-fK4t, 
Gt'cICT^^^oT^So 

[0032] H 5 & £ ©<fc 5 4: JMUftSt/ \°*;U 2 ©& 

^feiS^I^S^Iia/Xvfi^©^* &*Kcfc SiSf^ 

/W77^ h4©**Ife^tl«^.©5"r~>^ + 



^©#©JSfeH®S^©2 7U-M*£1 JlliiaiL 

U-AJ3$8£ii?g©6 0 H z © 6fS© 3 6 0 H z 
ffl^ (O^tJ 1/360 sec) IClS^LTl^o 
[0 0 3 3] *H«i©Jf^Ttiv BBljiELfccfc^lJ: 

*>\ ^©^iCcfey F LCli'J-fey h (*fi»?©*- 

So 

[0034] ££37% *HJIi©ff^r«Kai Ltc cfc -5 

^06lC^ro IHElKfc^T, P<tAli7P7x 

- :3M/©#7 <h 7*5 ^-©(It^ Ir1£8 L 

T^3„ £/c, 8«F LC»?^iCWlcSLTfcy, 
P Kfto/c#?©lRl* tf*S3e«tt©^|Rl (*-2mK$> 

[0 0 3 5] ^LTx d©F LClCS^ii^SEVw^ 
£Perr£<h, FLC^tift^ea^/Uh-rSo oil 
7\ ^©^/l/hfteali. FLC^©X7U-3*ttt 

v w ic * siebiTd t ©/ \"5 > x ic «fc y s tctb. ma 

t V w <t ti ]±0iJWIia^£8-5, V w©ffilc «fe y ;I;lg© 

[0 0 3 6] -73. **ji^lCl*^©«*a^©^ 
S^flR< -T7cA6. F L C5^?4r^-A^<> a >lcMr 
iliWfK, C©^mS©HS^EVr (Vw 

SS©fc46Vw©o f f©*T't)I5i)\ J:yf<ir 

[0 0 3 7] 07 it. C©J:-5^¥e^ : E-KlCfcnt« 
77x-<7*IBi!)®mT©« B B a «E5i6^i:, ^nic^rs 

m (jsiygaus) ©^^/TxLrct©T««o 4: 
iRima (W(S)^7xS«g5 a±©^^m«i) we^l 

[00 3 8] $/c, TGtt^ac^'TVS^P^ 
§TFT©ON^^aLTayv iI©TG^lCV 

t*. TFTtf*-y>w.mizK2>tcto, ^©mEtf^© 

VwXliV r epRT^T^UiiiJt* tlS (/SSSlCliifiSfi 
#-5<<VK«fcS!86tv¥>F L C©gfg»®©^^S 
*^ t>to^ti6b§S<!:TFT©K : 5-t'/<;tf'j7 1 'f-^ 

[0039] $fc, 1 F\t7\s-Umm*mLT&V, 

*nm<DmmT°i*mtn<o 1 fssp^^hs^p^ *©i 
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<5„ JSifeBtttfS^0ffi145IE{B^£lia*fI<§- 

[0040] ctucjy, &®m<Dmgkmimfr%n%) 
[oo4i] *lt, z.<o&o\zwm&tw&w&mm 

») <h%5„ ftoT. RHtt&Bfit$CT£LTliia8(c 

« v wen RrH*5 < >©T«iicjiia^is«3B«sa u v 

WftlK*0*fftfVw»tfV r<D±T7.* 

tcB®©±fr6TlcAjb % ^T3StlZV<o 
[0 0 4 2] £CT\ C<Dl|g/T 1 ^©±!^<DlO±© 

H C < C ©Ha^aWT^sH^^ -f y V r Ep p] (H 

Ltc <fc 3 iCB&Bfl&ilHiJl&CT? U-^*«A/IW7 

RGB ©#«fefticf5tetu *PB©«Si: 

T'§Hfe7 U-Z*B<§Jt>±TX*-fr V L&tf 6 R G BUI 

[0 0 4 3] H8tt5£3£B&CTtfRflttlCft$&3. 
SftTlKSMB^ GSj^na/TxlcS^Jft^etlTl^ 

*iTlK«lffl**LTt*S. */-cHaLfc«l:3tC7U- 
UmWt LT&3 6 OH zffi£(cH£LT^3fc& £ 

[0 0 4 4] il©<fe-5lc, *HJfi©JglHT*ttTJg 1 SB 
* + — Mc^Uc<fc?tf:ll^7b-.kfrSlIfeB®S 

[oo4 5] fi^oT, *o*iifiiBii5-r>s©a3?tt 



&wm<DW&mit 1 7 u-^fflaicfts^ftic, 1 7 

[0 0 4 6] *LT* C©«fc-5tC^feB®a^i:ll^ 

£ £ftic±T7s* + awe <fc y a^r 5 c <h m * 

Btt£T*L<fty» tta8lfc£3*91«$&7 (±T 

[0 0 4 7] E91 0& ^ b b hS^/U;I/2CDF L 

nii 1 oootmc? -r visas us* -r 5 + - 

h?*Stf» ef^Uc&A^/t^Ut/W^'r h© 

[0 0 4 8] ZZ.Z\ £3#«S&£& ®t>£Ltc&o 
icJMJiSflWOV r ts *©#0WfeB*fl»4>Vw£ 

l*f-©Jilfe©B«*j5*7 U-AfflHt*®*©*!**? 
U-Xd8ISlCl&oZV£C<*:T*£5. CCT\ JlcOcfed 
IC/W*5-T h<D*ttm®b\ 3M>I«5<7U-.klE$ 
T& A/TV SCi:U:oi>T lis 09©^ + - h6 x eB^6 

[0 0 4 9] —15, HS^i:ttlc^©Vw€-DCWlc* 

+ >-t;i/r*aw**r«v r*»vwoii!»caiRr*-& 
fb^W3R*«) t\ w>m&m®im (vw) ^sffs 

[0050] fiu c©a»w:a«3a: , boT»*y» c© 

«fc -5 lc^7*^r VriV wOUISfc&U: LTV wtD^ 
*HSi©m!IStjS»©a« (VwiVr) ©7 
[005 1] Vw, V r O&iSAEIMB^ttiSA 

;SS{&Jfflifi#tJ:«fcSi B JS««^^A!|tWa)|5glll^14(D^ 
IE§«fi5yaA/^«# («E) tftoTl^« (@3# 

[0 0 5 2] tC5T\ C*l*T*lttWLfc«fe?lC, Ha 
*T?ffoT7/U*5-B«*«Sr*CiJCJ:y» 
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x moults usmz \m&(Dmik / \**/u t &&<om 

£ < m^-K 7 list) 7 -«SB«««tf rTIB 1 4 5. 
[0 0 5 3] $fc. «a^t*RGBKfeSi«SStT 

iKMlc&ftNS D C «E»* + * V-fe/l/TS <fc 3 ftBtt 

[0 0 5 4] *jH6©»fflH!:£^Ttt» ftHS^ 
/\**/U£ LTT F Tic JcST^tV 7t h 'J >y 77$ & 

ICO^Tfc, '>fc<<!:fc1 8 0~3 6 0Hzffl^(D7U 

4 * -r yxttt - k© f l c mzm i^* c £ ic * y £ < 

[00 5 5] /fy*5-f h£ LTtt8*«fc R G 

LT«:£lj|ifeB<f!7 l/-ixPB^PX h— <7|$5ih 

©fci&s JUffi^Ttf UlWfei: LT 1ms J-XTOSBt© 
'J>&l^7©fc©£ffll,^;:£tfj!?3:Ll\ £/c> n* 

t\ 

[00 5 6] 

[»»©»*] W±tltELfcJ:3lc*RWcJ:titf» K 

-ASBIffl*Wt*t«lc«fflE^7l/--zai!lffltHfe«^ 
7 U-2*lfiPi3<!:©2 7 U-^Offllffl* 1 HSHt LT/f 
K*jSffft«]y«S?ljlS«rS-**ctlcJ:y % £ 

y*5*r*c cmc^y* Mfiftsmo 



[02] ±IB^ B B B gM<DWffia 

[0 3 ] ±BSga£il©/ \* •> 7 5 -f h <D«£*jf»TH. 

[04] ±Eaft««©»ft«S/<*;Ui:/«y^5'f h 

[05] ±E«*«w/^iU©H««»i:/^y^7'r h 

js*rfe«]y**ffl*-r5>^+- k 
[@6] ±B«fla*y<*;ncfflt ,k 6ti**fist- k 

F L C <0tt&H. 

[07] ±|HF LCtc6Pft|*n5jSfi«E*aSJBt*OJ6 

■rmiC0o 

[0 9 ] ±KS6M8mi «il/©S*¥Il7 •< 7 lefctt 

aastttt©* ho 

[010] ±E;M^/t*/U©BMMWft£&*^ 

xa«&&, /t**5-f hj{sy(rfe«]y»?t©*-rs>y 

[ft#©IBE] 

1 ftASB 

3 

4 /W^7'f h 

5 a SJn1tS#5XS« 

5 b TFT3J5Xlt 

6 mittiKA (FLO 

7 BS 

8 SMttftA (FLO 
14 $-<57? p 3>hP-5- 

2 1 mm^'fym® 

22 mm^^cymm 

2 3 TFT 

3 1 RGBff&Sftff 

40 /\"y75-< h6«y*Ajaffig» 



[02] 
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1 *4iy7WBW» 
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ftmW- 1 0-2 5439 
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